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I. WrT.T.TAx Sebastian Graff-Bake^, 
of 15, Queens Road, Ealing, London, . 
W. 5, a citizen of tke United States of 
America, do hereby declai-e the natuie of 
5 tlii.s invention to be as follows : — 

This invention relates to improvements 
in e^icalatoi-s. The object of the inven- 
tion is to overcome and remove certain 
difficulties and objections which ai-e 

10 experienced in escalators as at present 
cou2»tr acted, - 

As usually constructed, an escalator is 
composed of steps mounted on four 
wheels, two on each. side. 

1 5 Tlie two- wheels ou one side are mounted 
in diffex-ent vertical planes (looked at in 
the direction of travel) at the ends of a 
bar or yoke, to the middle of which the 
end of the step frame b secured, yoke 

20 and wheels lyings outside the step width. 
Each whe«l of the two runs on separate 
tracks arrangjed in different vertical 
planes. On the upper side of the sloping: 
portion of th« machine the tracks are dis- 

26 placed hoi-izontally, one to the rear of the 
other, a distance eoual to the horizontal 
dL^tauce between the two step wheeLi. 
Con.sequently these step wheels will be 
level and the yoke and step horizontal. 

ai) On the upper side of the horizontal por- 
tions of the machine the tracks are hori- 
zontal and side hy side so that both step 
wheels are still* level and their step 
horizontal. 

3d Suitable curves are arranged at transi- 
tion points fit>m slope tu level and rice 
versa. 

On the horizontal and sloping under- 
side portions of the machine the two 
40 tracks are side by side , except that one 
is raised slightly, above the other for 
purpoaes of clearance. 

It will be seen that the- moat inaccos- 
sible portions of the machine — t.f . on the 
45 slope— are the moit complicated while the 
accessible poitiomi ai*e simpler. 

[Price 1/.] 
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Tke yokes at the opposite sides of the 
step are connected together not only by 
the step but also by a spindle or axle pass- 
ing from one to the other. The steps are 
connected togetker by a driving chain 
passing from and connecting axle to axle. 

• In order to disconnect the chain at any 
point the corresponding axle must be 
withdrawn, since it passes thi'ough the 55 
drivinff chain and its length makes this 
difficult except at selected points. 

The driving chain requires, to be pro- 
vided with safety links, in case it should 
break when the escalator is loaded with 60 
passengers. 

The steps pass from top side to bottom 
side on curved track structures known as 
carriages. Each wheel has its own track 
and over certain stretches a guard track. 

To provide clearances- these tracks must 
be of peculiar shapes and tlie track 
arrangement is very complicated. 

Where steps and their chain pass over 
the driving sprocket, tke reaction of the 
teeth tends to lift the steps and tliis move- 
ment is pi-evented only by check tracks 
arrangred over the four step wheels on the 
top side tracks. 

Since the step wheels wear unequally 
these check tracks must be arranged to 
allow the largest wheel to pass and the 
smaller wheels can therefore lift, causing 
noise and wear. 

Moreover, there must be some clearance 
allowed, since the sanie wheel has also^to. 
roll on the track in an opposite, direction 
to that which would be set up by the 
check rail. This precludes using spring 
mounted check rails. 

There is still left out of consideration 
the wear in the step wheel bushes and 
spindles, which cannot be dealt with 
when the same wheel used both for 
supporting the step and checkinir lifting. 

According to the present invention each 
sstep ha.s four wheels, but only two at a 
time are used on the slope. 
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One wiiesl on each side of the step is 
outside the steo ^dth and a little to one 
side (up rhe slope) of the ceatre line m 
tlie side or end view. 
5 The ocher wheel on each siae of the 
step is wii the end of an arm or yoke pro- 
jecting down the slope away Erom the 
3ceo centra line and inside of the step 

width. , . 

10 The Toke or wheel carrying arm at 
either siVie is rigidly bolted to. the under- 
s'^de of the sieo frame, so that the voke 
moves 05 a whole with the step. The 
outer wheels are nionnted freely on aslea 
»') passing through the yoke beneath its 
point 01 attachment to the step frame, 
and these asles extend inwardly for a 
short distance, forming stub shafts which 
overlie or cross the out^ ends of the yoke 
arms from the next step. On the inner 
sides o£ the yoke arms aire formed stout 
lugs, in positions in which they will be 
engaged by the ends of the arms of the 
nextltep, when the steps are passing over 
the carriages at the top and bottom of 
the escalator. In plan view on the go " 
side the yoke arms mn parallel with the 
line of travel from the step frame to level 
^th the wheels carried by the yokes 
of the next step above, then incline 
inwards, till level with the aadea of the 
outer wheels on the next step below, then 
again run parallel with tke line of travel. 
The inner wheels are monnted freely on 
.stub spindles at the inner sides of the 
free ends of the yoke arms. 

The nrst or outer wheel is not used on 
the too or go " aide of the slope but 
an inward extension of its spindle rests 
on the end of the arm or yoke of the step 
above, thus making one pair of wheel i^.c. 
the inner wheels at each end of a step) 
3uppoi-t one step, yet ^ving a stable sup- 
port by bearing on the next step (e,fj. 
the Eoliowing step on the go " side). 

The outer wheel therefore is free to 
revolve backwards when passing under a 
check rail in the neighbonrhood of the 
driving sprocket, this check rail being 
spring supported and adjustable to meet 
all conditions of wheel and bush wear. 

On the return side the outer wheels 
alone are used and the yokes now in their 
turn rest on the extensions of the outer 
55 wheel spindles of the next step {e.g. the 
following step). 

There are thus only two travelling rails 
used on the top (" go ") and bottom 
(" return ") portions of the slope, instead 
of four, and only half the number of 
checlr avails. 

At the bends from slope to flat the pre- 
vioush-^ disused wheels are engaged by 
auxiliary tracks and the steps formed 
lio from a stair to a platform, or mc« versa. 
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When passing round the carriages the 
yokes of adjacent steps come into contact 
and the number of tracks required in the 
carriasre is thus reduced. The carnage 
tracks can all be made of a circular type 
and renewable. 

The chain is secured to each step oy 
a pin or spindle forming part of the chain 
joint being extended outwards to engage 
in two brackets suitably disposed on the 
underside of the step thus allowing the 
removal of a short pin disconnecting the 
chain. . 

Further, in the event of the chain 
breaJdng, the extensions of the outer 
wheel spindles engage in hooks foimed on 
the ends of the yokes of the next step, 
and prevent the steps parting more than 
a small amount an*d rendering unneces- 
sary the use of safety links. 

These hooks are formed to stand up 
(on the go " side) on the straight free 
ends of the yoke arms, and are hooked 
inwaxds, towards the step or fixed end of 
the arms. The top of the hook engages 
with the lug of the next downhill yoke 
arm when the steps are going over the 
carriages. 

It will be noticed that the above men- 
tioned form of construction has the effect 

(1) Simplifying the machine at the _ 
least accessible points i.e. on the slope ; ^ 

(2) Providing a sound method of 
applying check rails independent of wheel 100 

(3) Providing an inherent sazety device 
for tke main chain; 

(4) Simplifying the carriage track 
work by reducing th« number of tracks 
and using circular shapes only, without 
at the same time introducing any addi- 
tional complications at other points. 

(5) Permitting a narrower machine to 
be constructed for a given step width. 

(6) Rendering a short and simple 
matter the disconnecting of rhe chain 
both from the steps and link from Link. 

The tracks may be made to rest on cross 
bearers secured to the tunnel walls or on 
stanchions embedded in concrete on the 
slope and to the stanchions supporting 
the landings on the horizontal portions. 

Stanchions may be provided to support 
any cross bearei-s at the centre where 
more than one machine is installed m 
one tunnel. 

The main driving reduction gearmg 
may be the same as uaed at present but 
plain spur gearing with a chain drive 
from the motors would be preferable. 

Tlie shunt belt on the present type of 
macliine could be dispensed with and its 
place taken by a bar of wood. The hand- 
rail gear may be much simpler than that I •JO 
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at present used and the handrail may be 
made to return in a trough rather t h a n on 
a track. 

The number of sizes of chain sprocket 
•'^ wheels for handrail drive may be reduced 
to not more than three and of handrail 
drive wheels to not more than two. 



Clutches may be provided for disengag- 
ing the handrail drives in cose of defects. 
Dated this 29th day of May. 1922. 10 

L. N. REDDIE, 
1, Pumival Street, Holborn. London, 
E.G. 4, 
Agent for the Applicant. 



COMPLETE SPECITICATION. 



Improvements in Escalators. 



lo I, WiLLiAiE Sebastian Gbapf-Bakebl, 
of 15, Queens Eoad, Ealing, London, 
AT. 5, a citizen of the United States of 
Am.erica, do hereby declare the nature of 
this invention and in what manner the 

-0 same is to be performed, to be particu- 
larly described and ascertained in and by 
the following statement: — 

This invention relates to improvements 
in escalators. The object of the inven- 

25 tion is to overcome and remove certain 
difficulties, and objections which are 
experienced in escalators as at present 
constructed. 

The invention broadly consists in an 

30 escalator comprising steps having four 
wheels, the arrangement being such that 
two only, one towards each side of a step, 
engage or travel upon an inclined track 
at a time. 

3.5 According to the invention an escalator 
is provided with four tracks, a single pair 
for the inclined part of the upper or 
go " side and a single pair for the 
inclined part of the lower or return side 

40 of the escalator. 

Of the four step wheels, a wheel 
towards each side of a step may be carried 
by an arm or yoke extending to such a 
position that the next adjacent step below 

45 it engages and rests thereupon during 
travel upon an incline of the escalator. 
Further, a second pair of the four wheels 
of a step may be carried by a step in 
advance of those wheels which are carried 

50 by arms or yokes, the arrangement being 
TOch that tiie steps when on the incline 
of the Tipner or go " side are supported 
and travel upon the wheels carried by the 
vokes while when the steps are on the 

55 incline of the lower or return side of the 
escalator they, are supported or travel 
upon the other wheels. 

Further features of the invention will 
hereinafter be descrihed and delimited by 

60 the claims. 

In the accompanying drawings : — 
Figure I is a diapnrammatic side eleva* 
tion nf an escalator accordin«r to cine form 
of the invention and showing a short 
length of slope or inclined track : 



Figure 2 is a side elevation pax-tly in 
section of a pair of steps illustrating the 
invention ; 

Figure 3 is a plan view according to 
Figure 1 with the steps removed, show- 70 
ing the arrangement of the wheels and 
other parts on one side of the steps ; 

Figure 4 is a fragmentary front eleva- 
tion of one of the steps with wheels and 
other parts according to Figures 2 and 3, 75 
and 

Figure 5 is a side elevation of a car- 
riage or curved b:*acks or guards suitable 
for use at the upper platform ^ of an 
escalator such as Mustrated m Figure 1. 80 

Li carrying the invention into effect 
according to one convenient mode» each 
step a of the escalator has a pair of wheels 
b and c upon each side thereof. One 
wheel h of each step is outside the step 85 
width and a little to one side (up the 
slope) of the oenbre line in the side or and 
view. • 

The other wheel c on each side of a 
step is at the end of an arm or yoke d 90 
projecting down the slope away from the 
step centre line and inside of the step 
width. 

The yoke or wheel carrymg arm d at 
either side is rigidly bolted to the under- 95 
nde of the step frame so that the yoke 
moves as a whole with the step. The 
outer wheels h are mounted freely on 
axles e passing through the yoke beneath 
its point of attachment to the step frame, 
and these axles extend inwardly for a 
short distance, forming stab shafts which 
overlie or cross the outer ends of the yoke 
arms from the step next above. On the 
inner sides of the yoke arms are formed 105 
stout lugs d}- in positions in which they 
will be engaged by the ends of the arms 
of the next step, when the stops are pass*- 
ing over the carriages or arcuate tracks 
(see Figure 1) at the top and bottom of 
the escalator. The voire arms (viewed 
in plan, see Figure 3) lie parallel with 
the line of travel from the step frame to 
a point level with the wheels carried by 
the vokes of the next step above, then 
incline inwards as at d^, till level with 
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the axles of the oiiter wheels on the next 
step below, then ag-ain are formed to lie 
parallel with the line of travel. 

Each joke or arm d is formed adjacent 
5 its extremity witli a hook ov upwardly 
curved part rf^ adapted to engage, under 
certain circumstances, the stub axles e 
and at certain times the outer sni'face is 
adapted to bear against the lug^s of 
1 0 the * next preceding yoke, - as" . :wdll be 
referred to hereinafter.- 

Tie inner or yoke wheels c are mounted 
freely on stub spindles at the inner sides 
of the free ends of the yoke arms. 
33 TKe outer wheel & of a step is iiot used 
on tlie upper or "go ** side of the slope, 
that is to say, it does not enjjage a track, 
but an inward extension of its spindle as 
at e rests on the end of the arm or yoke 
20 d of tlie step above, thus makin^r one pair 
of wheels (i.e., the inner wheels c at 
each end of a step) support one step, 
stability of support beino: ^ri"^en by each 
step bearing on tlie yokes of the next step 
25 up the slope.. 

The outer wheels h therefore are free 
to revolve backwards when passin^r under 
a cixeck rail in the neighbourhood of the 
driving sprocket, tliia check' rail 'beiig 
30 spring supported and adjustable to meet 
all conditions of wheel and bush wear. 

On the retm*n or under side of the 
escalator the outer wheels h alone are 
used or adapted to engage the track and 
35 tke yokes, now in their torn rest on the 
extensions of the outer wheel spindles e 
of the next step up the slope. 

Tie escalator has only two travelling 
tracks or rails / and that lettered / 
40 being upon the unper or go " portion 
wiiile track or rail g is upon the lower 
or " return * • portion of tlie incline of the 
escalator. Thus it will be observed that 
the escalator has two tracks or rails only 
45 instead of four and that only half tiie 
number of check raib are required. 

At the bends from slope to flat the pre- 
viously disused wheels (for example, h 
on the ^ro " side) are engaged by 
50 auxiliary tracks and the steps formed 
from a stair to a platform, or vice versa. 

A carriage for the upper end of an 
escalator (see Figui'e 5) comprises arcuate 
tracks and./*, the track /* providing 
55 a continuation of the upper track / and 
tke track a continuation of the 
auxiliary track Tlie auxiliary track 
receives the wheels c as they emerge 
from the track /■ on the return side of 
60 the escalator. A third track or guard g^ 
is mounted upon or forma part o£ the car- 
riage and merges Into the track g, X 
corresponding carriage is provided at the 
lower end.of the escalator as indicated in 
65 dotted lines in Figure 1. 



When" passing round the* carriages the 
lugs of the yokes of one step come into 
contact or bear against the hooLs fP of 
the yoke.i ot tiie next 5tep, as shown in 
ITigure i. 70 

It" will be appreciated that by the 
above described arrangement of can-iage 
and the mutual support of the steps the 
number of tracks required upon a carriage 
is redxiced, the tracks may be all made of 75 
a concentric arcuate type and are 
renewable. 

The chain of the escalator may be 
secured to. each step by a pin or spindle h 
forming "part of tie chain joint and 80 
extended outwards to engage in two 
brackets suitably disposed on the under- 
side of the step*, thus allowing the removal 
or a short pin to disconnect the chain. 

In the event of the chain breaking, 85 
the extensions of the outer wheel spindles 
e engage in the hooks formed on the 
ends of the yokes of the next step and 
prevent the steps pai*tihg more than a 
small amount and rendering unneces.sary 90 
the use of safety links. 

It will be noticed that the above- 
mentioned form of construction has the 
effect of : 

(1) Simplifying the machine at the 1*5 
least accessible points, i.e., on the slope ; 
■- (2). Providing a sound method of apply- 
ing check rails independent of wheel 
size ; 

. {3) Providing an inherent safety device 10 J 
for the main chain; 

(4) Simplifying the carriage track 
work by reducing the number of tracks 
and using circular shapes only, without 

at the same time introducing any addi- 10 *> 
tional complications at other points ; 

(5) Permitting a narower machine to 
be constructed for a given step width ; 

(6) Rendering a short and simple 
matter the disconnectinjr of the chain 110 
both from the steps and link from link. 

Having now particularly described and 
ascertained the nature of my said inven- 
tion and in what manner the same is 
to be performed, I declare that what I 115 
claim is : — 

1. An escalator comprising steps hav- 
ing four wheels, the arrangement being 
such that two only, one towards each side 

of a step, engage or travel upon a track 120 
at a time. 

2. An escalator having the features 
claimed in Claim 1 and comprising four 
tracks, a single pair for the inclined paii: 

of the upper or " go " side and a single 125 
pair - f or the- inclined part of the lower 
or return side of the escalator. 

3. An escalator as claimed in Claim 1 
or 2, characterised in this that of the 
four step wheels a wheel towards each side * 
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of a 3tep 13 carried by an arm or yoke 
extending to suck a positiozi that the 
next adjacent step engages and rests 
thereupon during travel upon an incline 
5 of the escalator. 

4. An escalator as claimed in Claim 3. 
characterised in this that of the four step 
wheftls a second pair of wheels, one 
towards each side of a step, is carried 

10 by the step in advance of those carried by 
the arms or yokes. 

5. An escalator as claimed in Claims 3 
and 4, characterised in this that the steps 
whctn on the incline of the upper or 

15 flfo " side are supported and travel npon 
the trheels carried by the yokes or arms 
and that the steps when on the incline 
of rhe lower or return side of the escalator 
are supported and travel upon the wheels 

20 upon the steps. 

fl. An esrahitor as claimed in Claim 4 
or c-hararteri<cd in this that the yokes 
or arms extend rearward ly under the next 
follijwin*? step and e::tt-uded axles of the 

25 ser'nnd pair of wa*»eU are adapted to 
en;ra«rv and n*sf upon the yokes or arms 
of the adjarent sti-p during' travel upon 
an inrline of the esrahitor. 

7. An escalator as claimed in Claim 2, 

30 :J, 4. 5 or 6, characterised in this that 
auxiliary tracks are provided at the upper 
and loTver ends of the escolaior for .the 
horizontal or flat parts and for the tiazisi- 
tion from an incline to a horizontal or flat 

35 part. 

3. Au escalator a:i clainied in Claim 3, 
4. 0, 6 or 7, characterised in this that 
during: travel of the steps upon an arcuate 
oath from the upper or " side to the 

40 lower or return side of the escalator and 
rice versa the yokes en^;:age one another 
for the purpose specified. 

9. An escalator as claimed in Claim 3. 
4, 5, 6, 7 or 8, characterised in this that 

45 the arms ax-e provided with, hooks or 



equivalent means which are adapted to 
engage a part upon the next step in the 
event of the chain of the esciiator 
breaking. 

10. An escalator as clainied in Claims ^0 
8 and 9, characterised in this that when 
the yokes or arms engage one another th-e 
tingagenient takes place between the 
upper parts of the hooks and lugs pro- 
vided upon the yokes or arms. 55 

11. An escalator as claimed in any of 
the preceding claims , characterised in. 
this that the two wheels each side of a 
step are located in different vertical 
planes wken viewed in plan or end 60 
elevation. 

12. An escalator as claimed in any of 
the preceding claims, characterised in 
this that carriages are provided at the 
upper and lower ends of the escalator com- 65 
prising concentric arcuate tracks. 

13. An escalator as claimed in anv of 
the preceding claims, characterised in 
this that a step is secured to the driving 
chain by a pin or spindle independent of 70 
the axles of the wheels of the step. 

14. An escalator as claimed in Claim 
13, characterised in this tliat the pin or 
spindle is mounted in bearings secured 

to a step located between^ the wheels 75 
toward one side of the step and the wheels 
toward the other side of the step. 

15. An escalator as claimed in any of 
the preceding claims havinsr check rails 
associated each with an inclined track in 80 
the region of the driving sprocket for the 
chain of the escalator and adapted to 
engage those wheels *^hich are not in. 
en^ragement with a track. 

16. The improvements in escalators. So 
substantizdly as described and as illus- 
trated in the accompanying drawings. 

Dated this 16th day of January, 1923. 

HABES & CLEBK. 
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